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(57) [Abstract] 

[Object] To realize a navigation apparatus that provides a 
marlc indicative of a position of a building or a user's 
vetiicle on a map with a realistic shadow using a relatively 
10 simple method, thereby facilitating comparison between the 
marJc and an actual sight. 

[Solution] A navigation apparatus is mounted and used 

on a vehicle or the like. The navigation apparatus 
includes a display unit 6, a data storage apparatus 4 that 

15 stores data of, for example, a map and buildings, a current 
position/time/azimuth measuring unit 2 that obtains a 
current position of the navigation apparatus itself and a 
moving direction of the navigation apparatus, and a 
calculation and display controller 5 that displays the 

20 current position of the navigation apparatus on a map shown 
on the display unit 6. The navigation apparatus further 
includes a three-dimensional (3D) display function of three 
dimensionally displaying a subject on the map such as a 
building, a calculator 3 that calculates a sunrise time, a 

25 sunset time, a culmination time, a sun azimuth angle, an 



azimuth angle, and a sun position, a shadow azimuth and 
length calculator 1 that calculates a shadow display 
azimuth and its length based on the sun azimuth and the sun 
elevation angle, and a function of providing the subject on 
5 the map such as a building that is three dimensionally 
displayed on the display unit 6, with a shadow. 

[0027] 

[Effect of the Invention] 

10 As described above, the invention of claim 1 according 

to the present invention provides a navigation apparatus 
mounted and used on a vehicle or the like, the navigation 
apparatus including a display unit, a map display unit that 
displays a map on the display unit, a position measuring 

15 unit that obtains a current position of the navigation 
apparatus and a moving direction of the navigation 
apparatus, and a current position display unit that 
displays the current position of the navigation apparatus 
obtained by the position measuring unit on the map 

20 displayed by the map display unit, wherein the map display 
unit includes a 3D display function of three dimensionally 
displaying a subject on the map such as a building, a 
shadow calculating unit that obtains sun azimuth and 
elevation angle of the sun from the current time, the 

25 current position obtained by the position measuring unit. 



and the moving direction, and that calculates the shadow 
display azimuth and its length based on the sun azimuth and 
the elevation angle of the sun, and a shadow providing unit 
that provides the subject on the map such as a building 
5 that is three dimensionally displayed on the display unit 
by the map display unit with a shadow according to the 
display azimuth and its length obtained by the shadow 
calculating unit. With this configuration, it is possible 
to realize the navigation apparatus that provides a 

10 building on a map with a realistic shadow using a 
relatively simple method, thereby facilitating the 
comparison between the mark and the actual sight. 
[0028] According to the invention of claim 2 of the 
present invention, the current position display unit 

15 displays the current position of the navigation apparatus 
with a mark indicative of a subject vehicle position or a 
subject position on the map displayed by the map display 
unit, and the shadow providing unit also provides this mark 
with a shadow. With this arrangement, it is possible to 

20 realize the navigation apparatus that provides a mark 
indicative of the position of a building or a user's 
vehicle on a map with a realistic shadow using a relatively 
simple method, thereby facilitating the comparison between 
the mark and the actual sight. 
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[Fig. 6] An explanatory diagram of a relation between a 
sun position and a shadow of a building, 

[Fig. 7] An example of a map screen with a shadow and map 
data. 

5 [Fig. 8] An example of a map screen showing a position of 
the sun, by a subject vehicle mark with a shadow. 
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